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A System and Method for Obtaining and Tracking Up-to-the-minute Delivery 
Locations of Employees via a Database System 

FIELD OF THE INVENTION 

The subject invention relates to a computer program system for tracking the 
location of employees to facilitate the delivery of messages or parcels. The system 
allows for continuous updating of employee locations to provide an up-to-the-minute 
location of predetermined employees. 

BACKGROUND OF THE INVENTION 

Timely delivery of messages or parcels is complicated by recipients with jobs that 
require that they move around during the day. For large corporations which have 
thousands of employees, relocated employees to new offices can delay the delivery of 
a package internally for a greater amount of time than it took for the package to be 
delivered to the corporation. Heretofore an enterprise would have to hire a person, 
usually referred to as an Administrative 

Assistant, to keep track of employee locations to assist in the delivery of messages or 
parcels throughout the day. Tracking employee locations requires a great deal of 
communication between the administrative assistant and the employee being 
monitored. Accordingly, the ratio of administrative assistants to people must be small. 
Often, only the highest level managers are tracked and the others are virtually ignored. 
Aside from the hour-to-hour whereabouts of employees, the manual method was 
unacceptably slow in notifying the Mail Room of changes of office locations of people. 

It is expected that the corporation database (which is presumed to be "always" 
up to date) will be imported on a periodic basis so that the database for this system 
may be kept up to date. Savvy corporations may also use this system's database to 
update the corporation database. Existing manual methods for keeping the Mail Room 
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up to date on employee or location changes are cumbersome and inherently slow, 
which means the information in the Mail Room is almost always out of date. This 
database should be able to be as up to date as the corporation's database. The 
reduced need for administrative assistants to perform this activity should allow them to 
focus on more appropriate tasks 

Accordingly, a need exists for a computerized system for tracking the location of 
employees wherein a computer program keeps track of all of the employee locations 
and employee preferences concerning message delivery throughout the day to facilitate 
delivery of messages in a timely manner. 

SUMMARY OF THE INVENTION 

The present invention provides a method and a computer system for locating a 
recipient of a message in a corporation. The recipient is likely to be an employee of the 
corporation but it could be anyone who has provided their personal information, contact 
information, and location to the corporation, and who further has access to the 
computer based system of the present invention in order to update their schedule and 
delivery preferences. This computer based system is capable of including all 
employees of a large corporation as potential recipients being tracked by the system. 
The method for locating a recipient of a message in a corporation using a computer 
based system involves compiling a database(s) of recipient's scheduled locations, 
recipient delivery preferences and the corporation's preferences. Access to the 
recipient location and delivery preferences database is provided to the recipients and 
the system administrator who can then update the recipient's scheduled locations 
and/or delivery preferences. Optionally, the recipient is provided access to the 
corporation schedule organizer and can update recipient's schedule in the corporate 
schedule organizer. The corporate schedule organizer is monitored for location 
change(s) in the recipients schedule and any location changes in the schedule are 
updated into the employee location and delivery preference database. Finally, access 
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to the updated schedule location and delivery preferences is provided to facilitate the 
delivery of the message to the recipient in a timely manner. 

The present invention further provides a computer system involving a module to 
compile a database containing recipient's scheduled locations, the recipient's delivery 
preferences and the corporation's preferences and the compiled database. A 
component provides access to the 

database for the recipients and the system administrator. An editing module allows the 
recipient or system administrator to update the recipient's scheduled locations and 
preferences. Alternatively, a component provides access to the corporation's schedule 
organizer and which allows the recipient to update the recipient's scheduled location(s) 
in the corporate schedule organizer. A module monitors corporate schedule organizer 
for location change(s) in the recipients schedule and updates the employee location 
database with the schedule location changes. Finally, a component provides access to 
updated schedule(s) to facilitate delivery of a message to recipient at the updated 
scheduled location. 

Description of the Drawings 

Figure 1 is a block diagram that illustrates a computer hardware system 
employing an embodiment of the subject invention; and 

Figure 2 is an upper level software logic block diagram of the computer program 
employed with the present invention. 

Detailed Description of the Preferred Embodiments 

This subject invention consists of several parts and will be capable of operating 
in both incoming message and/or outgoing message environments required by the 
Enterprise, as described below in conjunction with Figures 1 and 2. 

HARDWARE OVERVIEW 

Figure 1 is a block diagram that illustrates a computer hardware system 
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employing an embodiment of the subject invention. The directory server system 
hardware 40 embodies a database server 45 maintaining the recipient information and 
location database 42. Typical hardware database servers 45 and database(s) 42 are 
Compaq™, Dell™, or equivalent servers running Microsoft Windows NT™ (or Windows 
2000) Operating System. Alternatively, the servers may be Sun™, Hewlett-Packard™, 
or other systems running the Sun Solaris™, HP-UX™, or equivalent Unix Operating 
System. The Database(s) themselves can be implemented on a Oracle™, Microsoft 
Access™, or equivalent database engine as appropriate for the operating system used 
by the hardware selected. If this application is deployed on a Microsoft Windows™- 
based systems, this application will require a web-server application such as Microsoft 
IIS (Internet Information Services) and on Unix systems, a web-server application such 
as Sun's Java Runtime Environment (J RE). 

The database server 45 is connected to the administrators console 41 
which can be a separate personal computer which is used generically and refers to 
present and future microprocessing systems. Typical microprocessors are Compaq™, 
Dell™ or equivalent PC systems running the Microsoft Windows NT™ (or Windows 
2000) Operating System. The administrative console is a Browser-based application 
which would require either the Microsoft Internet Explorer™, the Netscape Navigator™ 
or equivalent browser in order to run it. Since the Administrative console is a browser- 
based application, a Sun™, said console requires a Hewlett-Packard™ or equivalent 
computer running the Solaris™, HP-UX™, or equivalent Unix operating system with a 
browser designed to work with the selected operating system. In all cases, the browser 
being used must include the Sun™ Java "plug-in" software in order to interpret the Java 
language code. The database server 45 interfaces 1 5 with the corporate mainframe(s) 
in order to import employee location data and employee general information from the 
corporate employee database 47. The corporation mainframe 46 may be, for example, 
a IBM™ Rise, AS400, or similar mainframe, or equivalent Hewlett-Packard™ Mini- 
Computer and the corporate employee database 47 may be, for example, a Oracle 
Database™, or DB2™ Database supplied by IBM™. 
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Because the system requires that employees/recipients modify their 
schedules and delivery preferences on the system as said schedules and preferences 
change, database server 45 interfaces with the corporation's enterprise telephone 
system 44 via the enterprise telephone system interface 1 7. The enterprise telephone 
5 system interface could be, for example, iConnectMail manufactured by connected 
systems, Santa Barbara, California., or an equivalent telephone switching vendor. 
Another avenue whereby the database server is made accessible to recipients is 
through the database server's 45 link to the enterprise network 48. Typical network 
systems are Ethernet or Token Ring based and are implemented by a number of 
10 vendors, including Cisco™. Corporate employee workstations 51 are linked to the 
13 corporate network 48. Corporate workstations 51 are well known in the art. A few 
K examples are Compaq Presario™, Dell Dimension™, and IBM Thinkpad™. 
f{! Furthermore, employees can use their employee personal schedulers 52, such as Palm 
Id Pilot, Lotus Notes™, or equivalent software-based schedulers, to update their 

schedules via a link to the enterprise network 48. Personal schedulers 52 may be 
* a connected via IR Links, RF links, the employee's workstation or some other means. 
Iff Furthermore, the enterprise network 48 is connected to the employee 

i|f" schedule organizer 49, which is linked to and maintains the schedules of the employees 
O in the employee scheduler database 50. Examples of schedule organizers are Lotus 
20 Notes™ or Meeting Maker™. The scheduler database 50 may be, for example, the 
proprietary databases of the schedule manufacturers or a custom-designed database 
which interfaces to the proprietary database through an API provided by the scheduler 
manufacturer. Also, the enterprise network 48 may be linked to the corporation 
mainframe 46. Should such a link exist, the administrator could update and import 
25 employee locations and information in the directory server system 40 through the 
network 48 instead requiring a direct connection. 

SOFTWARE OVERVIEW 
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Figure 2 is the upper level software logic diagram. The relationships of 
the required software needed to practice the subject invention are described in greater 

detail in the following. 

The Java programming language is the primary language of 
5 implementation; therefore, this application will be virtually platform-independent. By 
that, we mean that the application will run, without modification (other than re- 
compilation, perhaps) on either Microsoft Windows-based systems as well as Unix- 
based systems. 

In reference to Figures 1 and 2, the system administrator must first import 
10 the recipient locations data and general recipient information data from the corporate 
o employee database 47 to the recipient information and locations database 42 
S connected to the database server 45 by accessing the corporation mainframe 46 via a 
S connection between the database server 45 and the corporation mainframe 46 or via 
M the enterprise network 48 (which connects to both the database server 45 and the 
% corporation mainframe 46). If the database server 45 is directly linked to the 
- corporation mainframe 46, an interface to the corporation mainframe 1 5 will be 
In required. Examples of such interfaces are usually proprietary to the scheduler 
SH manufacturer but usually manifest themselves in the form of a base or holder for the 
2 hand-held scheduler hardware which, when the hand-held scheduler is positioned 
20 correctly in the base, will allow the device to communicate with the desktop computer 
through proprietary software installed on the desktop machine. Interfacing with the 
corporation mainframe 1 5 is the employee database import module 1 , which is 
responsible for transferring the employee database information required by this system 
from the corporation mainframe 46. It will accept information periodically from the 
25 corporation mainframe 46 and upon request of the system administrator. Employee 
database import modules may be, for example, implemented using custom software, 
which would utilize the proprietary API of the database for locating, retrieving and 
updating the information from the corporate mainframe database. 
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Linked to the import module 1 is the employee database merge/update 
module 2 which takes the information from the corporation mainframe 46 and converts 
it to the format used by the system's recipient information and locations database 42 
which contains the employee general information and preference data 13, employee 
5 up-to-the-minute location data 14, and corporation preference and business rules data 
12. In addition, employee database merge/update module 2 must merge the incoming 
data with the existing employee general information preference data 1 3 such that no 
existing data is lost, and data updated manually does not get overwritten by the 
incorrect prior information. All conflicts are reported by the employee database 
10 merge/update module 2 to the administrator 16,41. Software which can be used to 
O create the employee database merge/update module 2 are the Java, C++, or equivalent 
U programming language in a version appropriate for the operating system of the 

computer hardware being used. 
»j The employee general information and preference data 13 in the recipient 

information and locations database 42 is updated periodically from the corporate 
ri employee database 47. It will contain name and address information for the employees 
ffi using the recipient information and locations database 42. In addition to physical 
ill addresses, each employee's E-mail address, FAX telephone number, office location, 
j;f mail stop, and other assigned "addresses" are included in the employee general 
20 information and preference data 13. There will also be information in the employee 
general information and preference data 13 for each employee regarding who their 
supervisor is, who their secretary is, and additionally, lists of people each employee 
gets messages from. Furthermore, the employee general information and preference 
data 13 includes information for each recipient indicating what priority should be used to 
25 deliver messages from specific people. If the database of the corporation does not or 
cannot be modified to contain these types of preference information, a custom 
database will have to be created and maintained to hold this information. Presumably, 
the custom database would be linked to the corporation database and the invention 
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would use the two of them together as if they were one. 

Administration of the System. 

The administrator can backup, maintain, fix and edit the system from the 
administrator console 16 and administrator's access 41 . The administrator console 16 
and administrator's access 41 are linked to the database server 45 which contains all of 
the software editors and modules of the subject invention (see Figures 1 and 2). The 
administrator console 16 and administrator's access 41 are in communication with an 
interconnected central module 20 which includes: the database maintenance module 3, 
enterprise preference editor 4, employee preference editor 5, employee location editor 
6, web pages for changing preferences and or locations 8, voice generation module 9, 
and voice translation or touch-tone translation module 1 0. Administrators will have 
privileges to access all areas of the software and databases supporting the directory 
server system 40 (see Figure 2). The primary ongoing activity of the administrator will 
be to backup, maintain and fix errors in any of the databases within the system, add, 
delete and otherwise maintain user accounts. 

Initially and from time to time thereafter, an administrator will use the 
enterprise preference editor 4 to keep the business rules and preferences (which would 
apply to all employees) up to date. Software for creating an enterprise preference 
editor 4 includes Java, Microsoft C++ or other programming language as appropriate for 
the operating system being used. These rules/preferences may include whether fax 
transmissions may be made after business hours, or whether certain level employees 
may authorize express mail transactions. For example, delivery preferences allow a 
person to determine, for incoming messages, what format/media the message should 
be delivered on regardless of how it was sent. (There are certain overrides that a 
sender may invoke, which would affect the actual delivery format/media used.) 
Messages will only be converted to the "output" or "delivery" media at the latest possible 
time to avoid possibly translating a message many times in the process as a recipient's 

Page 8 of 19 



F-170 

preferences change. For outgoing messages, the enterprise preferences editor 4 
suggests how (i.e., in what format using what media) a message should be delivered to 
its intended recipient. Some preferences may be set up as "mandatory preferences" 
which cannot be overridden by the recipient. Delivery preferences are not limited to 
format and/or media. Delivery preferences may also include the time of day that a 
message should be sent, whether it is urgent or not, and others. Finally, delivery 
preferences may include "cascading" instructions. Allowing preferences to "cascade" or 
apply in a strict sequence, provides added convenience to the employees. For 
instance, an employee may set a preference to get all fax messages via E-mail instead. 
Later, the employee is expecting a fax which is needed for a meeting. The employee 
may add a preference that, for a specific period of time, fax messages should be 
delivered as E-mail messages. The preference resolver will first apply the overall 
preference (that faxes be converted to E-Mail) and then apply the time-based 
preference which would negate that. The result would be the fax would be delivered as 
an E-mail if it were within the time period. Once a preference "expires" (i.e. passes the 
time for which it is valid), it is deleted from the database to avoid unnecessary 
computation by the preference resolver. 

The administrator will use the database maintenance module 3 to set up, 
configure, and maintain the system. Database maintenance module 3 can be created 
from the Java, C++ or similar programming language software. 

All of the business-suggested rules and preferences that the system must 
abide by are stored in the corporation preference and business rules data 12 in the 
recipient information and locations database 42 which is linked to the enterprise 
preference editor 4 so that the administrator can maintain and update this database. 

Recipient/Employee Scheduling, Location, and Preference Updates 

Referring to Figure 1 , in order for the present invention to operate, the 
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employees or recipients must be able to update their schedules and alter their delivery 
preferences. Employees can alter their schedules in two manners. They can either 
access the directory server system 40 by enterprise telephone system 44 or by the 
enterprise network 48 which links their employee personal schedulers 52 or corporate 
employee workstations 51 . Alternatively, employees can alter their schedule in the 
employee scheduler database 50 via the enterprise network 48, and the directory 
server system 40 will monitor changes made to the employee scheduler database 50 
and update those changes into the employee up-to-the-minute location data 14 in the 
directory server system 40. 

The following software facilitates an employee's alteration of their 
schedule and preferences by directly accessing the directory server system 40. When 
an employee telephones the directory server system 40, the voice translation or touch- 
tone translation module 10 -through the interface to enterprise telephone system 17, 
presents the instructions to the employee and receives the responses from the 
employee in a manner consistent with the capabilities of the telephone connection so 
that an employee can update information by telephone. This may be by spoken menus 
to which the user presses keys on the telephone keypad to respond, or by spoken 
menus to which the user responds with spoken words that are translated into machine- 
readable responses. A corporation may decide to implement only a "touch-tone" 
response system, or a "voice response" system, or both, depending upon their needs. 
This will be a method that employees may easily use while not in the office to update 
their whereabouts information. In order for the telephone interface to have any value, it 
must be capable of translating menu options, instructions, error messages and other 
information in a format that the telephone is capable of transmitting. The voice 
generation module 9 is in communication with the voice translation or touch-tone 
translation module 10 and is responsible for converting the necessary item to a format 
usable over the telephone. Voice translation or touch-tone translation module 10 and 
voice generation module 9 may be, for example, Impact Voice Mail Server supported by 
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Voice C++/Active software and supplied by Black Ice Software™ Inc. 

When an employee accesses the directory server system 40 via the 
enterprise network 48, web pages for changing preferences and/or locations 8, which 
contains all code and scripts necessary, checks the authenticity and authority of an 

5 employee attempting to log in through the interface to enterprise LAN 1 8 to the 

enterprise network 48. If the user has the proper authority or privilege, web pages for 
changing preferences and/or locations 8 will transfer control to the module which will 
actually perform the desired operation. A major part of this interface is involved with 
translating the various preferences, their valid date ranges, their priorities and other 

10 attributes to a visually-coherent display that is understandable by the users. 

% t Additionally, the interface also allows a user to succinctly and unambiguously enter 

fil delivery locations, media selections, and delivery time periods for use by the system. 

Ill Web page code and scripts for security and transfer to other software modules that can 
be used include SSL (Secure Socket Layer) transmission protocol and/or various data 

■H encryption techniques. 

After an employee has accessed the directory server system 40 by 
III telephone or LAN, they can now utilize the employee location editor 6 and employee 
pi preference editor 5 which are connected with the web pages for changing preferences 
H and/or locations 8 as well as voice generation module 9 and voice translation or touch- 
20 tone translation module 10 in the interconnected central module 20 (see Figure 2). The 
employee location editor 6 is linked to the employee up-to-the-minute location data 14 
in the recipient information and locations database 42. Employees use the employee 
location editor 6 to update their employee up-to-the-minute location data 14 stored in 
the recipient information and locations database 42. Remote access to the employee 
25 location editor 6 is crucial if the employee is out of the office and needs to alter their 
location. The employee up-to-the-minute location data 14 contains information as to 
where employees receiving urgent mail or employees selecting to have their mail follow 
them to their scheduled locations are scheduled to be during each day and what media 
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should be used to transmit their incoming messages. Employee location editor 6 can be 
created with software programming languages such as Java, Microsoft C++ or others 
as appropriate for the operating system involved. The employee preference editor 5 is 
used by both the administrator and the employees. The employee preference editor 
5 is linked to the employee general information and preference data 13 contained in the 
recipient information and locations database 42 and modifies the employee preferences 
and general information therein. The administrators will have access to all preferences 
and addresses stored by the system. Employees may be limited in their access to their 
preference information based on the corporation preference and business rules data 12 
in the recipient information and locations database 42. Unlike the enterprise 
preferences in the corporation preference and business rules data 12, which are 
primarily edited by the enterprise preference editor and accessible by only the 
administrator, the employee preference editor 5 will be able to be accessed by a WEB 
page on the enterprise network or via an interface to enterprise telephone system17 to 
the enterprise telephone system 44 by the employee. The web pages for changing 
preferences and/or locations 8 which interfaces 18 with the enterprise network 48 is 
expected to be primary for making changes. 

The following software facilitates an employee's alteration of their schedule and 
preferences by altering their schedules using the corporate schedule organizer 49. As 
previously described in relation to Figure 1, employees can access the employee 
schedule organizer 49 from their employee personal schedulers 52 or corporate 
employee workstations 51 via links with the enterprise network 48. Changes made to 
the employee scheduler database 50 by the employee using the employee schedule 
organizer 49 is monitored by the employee location monitor 7 which is linked to the 
employee schedule organizer 49 and employee scheduler database 50 through the 
employee location monitor 7 interface to enterprise LAN 18 link with the LAN. The 
employee location monitor 7 is a background process which continuously monitors the 
corporation scheduler database 50 (i.e., Lotus Notes™ and Meeting Maker™) to detect 
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changes made to it. Upon detecting a change, employee location monitor 7 will 
determine if any change to the employee location database is required. If it is, the 
change will be made. If the change has no effect on the information in the recipient 
information and locations database 42, the change is ignored. An employee may 
choose to update the location information simply by updating the corporation scheduler 
program which allows the employee to bypass using the web pages for changing 
preferences and/or locations 8 or voice generation module 9 and voice translation or 
touch-tone translation modulelO to this system. An important part of this system is to 
periodically contact the employee schedule organizer 49 (via the enterprise network or 
by some other means) in order to determine if any relevant changes were made within 
the employee schedule database 50. Any changes detected will be handled according 
to rules established by this system's administrator. All exceptions will be reported to the 
administrator. 

Locating employees/recipients for delivery of a message/parcel: 

All outside access to the system by employees not included in the system, 
or by people in the mail room, will be facilitated through the preference resolution and 
location finder module 1 1 , which allows users to log in and find out the particular 
addresses or whereabouts of the desired person. This interface is also known as the 
"API" or Application Program Interface and is provided as a means for extension of the 
system for other purposes. This interface will also connect this system to a message 
delivery system such as the "l-Send" or "Digital Document Delivery" router by Pitney 
Bowes™, or systems from third-party vendors. In the case of an application accessing 
the database, the system will merge all preferences (business, sender and recipient) 
and provide a consolidated list of preferences so that the calling application need not do 
any additional preference resolution. Additionally, if the employee set up preferences 
for messages to "follow" them, preference resolution and location finder module 1 1 will 
indicate the employee's current location and where the employee is scheduled to be for 
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the next hour. The preference resolution and location finder module 11 is in 
communication with the corporation preference and business rules database, employee 
general information and preference database and employee up-to-the-minute location 
database. 

The API interface 19 will allow another application to communicate with 
this application via standard "C" calling conventions. A Java language API is also 
available for direct use by Java applications. 
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